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(57)Abstract: 

PURPOSE: To prevent the reduction of a face fall 
correction rate of a laser beam scanning optical system 
by allowing the second scanning lens to have a power in 
the main scanning direction and a power in the 
subscanning direction which is at least several times as 
high as the power in the main scanning direction. 
CONSTITUTION: A-B is the optical axis of the first 
scanning lens 24. The second scanning lens 43 on this 
optical axis is a bar-shaped lens which has a curvature 
1/ro in the subscanning direction and has a concave 
which faces a photosensitive body 7. The surface of the 
second scanning lens 43 on the side of a polygonal 
mirror 22 has not power in the subscanning direction and 
has zero curvature in the main scanning direction. The 
curvature in the subscanning direction at the point 
where the laser beam emitted at an angle e' from the 
first scanning lens 24 intersects the second scanning 
lens 43 is denoted as 1/Ke ). An effective scanning width 
D is made at least (f2/f1)x 0.2mm larger than a 

maximum recording width C, and the shape of the second bar-shaped scanning lens 43 on the 
side of the polygonal mirror 22 is curved greatly in the main scanning direction with the optical 
axis A-B as the symmetrical line, and the optical path is so corrected that the scanning 
distortion at the focusing point on the photosensitive body 7 is zero. 
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feU is* X 2 4 b l&1tft 7 * ~C <0&m ( d' 2 + 
d l + d ' 1)2 1 1 (mm) fc L * 0 «P d ' » = 33 
(mm) t L X \» Z> o £ <0 J: 5 * ft # W * f*«* 9t# K 

jt * 7 t IS «! i- h X ^Kl3H-C^4o t4 
*>t>^90<b)w:i>^X^y * y $ ? - 2 2 0* (2 <P 

7 i <o * & a* b 7 2r^^t^®rci®«-u^l^K:i- 
a* y :/ y * 7-2 2^li^uti^^Urc«i 
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* o thiUK * f s 5-2 2 o ffi m ti m iE * 
^^t^T$.4 0 fcrc&9i2!(c)*;#jrau-t:/fcft 

#7 ±^£^S^fS)^^-^ * * ^ ±£ & <» ' 

£t £ -t & o ^^flfcfflrcfc'^-o*, £ I £ £ ^ ^ * 
2 4 <^<o my- 3 »; / - b ^-^o^^k^^^t? 

[fijj&US =2 (mm) ( fc^ L, ttT^^t^ 

t -f * ) , 5Pi ^ 5S 3 IS] & *> t « 0. 2 ( mm ) £ L t 
i£0-C. mi t£ « v X 2 4KJ: !> *S £ 

<0 ft S Z o l*J§*0OS8& *T£>£o 
cy ' 0 = <«> ' 2 • f , / 

( J( d , - f , ) 2 + * « i 

Z o = fi ( 1 + t i ( d » - f , ) / 

I ( d * — f i ) 2 + « 2 J } 

* = ir * ' 2 2 / X 

* = 7 9 0 ( mm ) ( 1/ - f - O* ft ) 



ff 5 t . 

a ' o = 0. 0 2 7 ( mm ) 

Z o = 2 15 ( mm ) 

t * ho 1 * \> /& ft <* 7 (O &7i 4 (mm) <D/& 

/$ ft ft 7 ± T (i » 1$ Z = 4 (mm) K I* £ ^ - 

<o ' t = a> ' > 2 [ \ + { XZ / x *>' * 2 ) 2 \ 

to m ft ^ -t & 

oj ' = 0. 0 4 6 ( mm) 

t it * m 'to * o 

tc^r, «R3t«:7±rc*'it&fi«i*«^rao 

2^«^^X4 3<OSIJ^^^fS3'>'7-l/ft % 

68 & * # + * o -t C T , £ 1 t£ 35 ^ ^ X 2 40^ 

ai^hijt^a;, , !g 2 ^ f 1/ / X 4 3*Ci:-5)^- 



m ffc u -c , 

<* i « « 2 { f , /^( d, - f, ) 2 +3 2 I 

d' i « f i C 1 + f i (d» - f, )/(( d, 

- ) + 3* } J 

c c r , 3 = ^«2 2 /^t-f^>o 

o> i = 0. 1 8 6 ( mm ) 
d ' i =6 9. 8 (mm) 

d i = 1 0 8. 2 ( mm ) 

h it h o ttrn^?i2^f ^X4 3rc?at 

fi d , - f , ; 2 + s 2 } 
d '» >» f i I l + f i ( d i - f i ) / 

|(d l -f 2 ) 2 4-<5 2 )) 

*> . 

o> o = 0. 0 3 4 ( mm ) 



d ' i =3 1. 6 ( mm ) 
h**o t &± ft 7 X !) 1. 4 (mm) ¥ fi* *C 

ft # 7 JbToadjfca^Gi© h & , 

to 2 =fit» 0 (|+(iZ/jr(u 0 2 ) 2 } 
T S fc> £ *x * o t£TZ=l, 4 (mm) ^ttAti 
t , 

a = 0. 0 3 5 ( mm ) 

o-n, m j ^ ^ u x 2 4^A^^-i®^=' y > 

- h ^-AOfiljTtS^fSj^&o*, I* o. 1-0. 2 (mm) 

fc » * J: &Si&rc«BT£*J:5#c* & 2 £ « ^ 

t a 'j / - ^i/yx*s^ h 2 1 *iiBTjiet L 
X , SI 1 2 4MOfflJt3 y > - 

IS 2 , WE**#7^f,oaRli*!)3t 
7-Z 2>CAItt4$^Rf I |:L, * y x « 

* y * v * 7-<DiHlterc|»&*<$ft#7±K: 

f£ ff2 $ & ft T it % to J: 5 4Fpigg^ft¥^t^ ( ^ 
)t«:74^oaRWR!)jio^y 7 - frC J: 

* , 8(5BlC7ic?J^9C&ft*?hJflxy:yh45 
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AOB^ff^lpJOaz©, j&J ^ ft 0. 4 (mm) U 

* * 5 u -t eg L -r: * 0 

t& 1 0 B « # V * ^ * 7-2 2 <D $ #t ffr El T 

BHlc^v»t#!l rfy i ? - 2 2«, t o ;tf 

y v * 7-2 2 -^i t*- 

* 4 o±esici&ttf>nx^4^y =r^^ ? ~ $ 

ft irf SB 7 SOTiOlcR^ bHti^i*!! rfxi 
!? (t^fi!7 6 Ol^UJ: £ b K 

tOi^MM^ ( 7 - ?*f» £ '<? * 7 7 j> x j>* 

y * * 7 - ?f x. ^ &i g >i y ^ 7 8 k x ^>xm 
K * y ^ * 7 - j& !> ft & 7 ercgd^sni:^ 

cox^rceua^Kfc^y ^ ^ * 7-2 20 
«9ffio-$!3«-sWf5ii, «hb * y * v * 7 - j& $ 

«i 7 6rcj|Ltfefi^«^tHt^4 0 

t <o ^ n m i rcto^'j ^ ^ * 7-2 2 b' % fy\ %. 

«/7 ^7^J; D^fi!t$iitfr!), t O y 

jn] [2 (a) *C i> * ft 3fc O * y =r ^ 5 7 - O « iE 
jt^^TIi, 1/ - f - Jt 7 9 It V ^ v ? ? - *C 

jll^^^ 2 4 £f&2£i£f>'X4 3 t Kl J: C> T 

m it ft i h~=>-± *> Zkit-t z> x 5^4t?t^ 

£ o tti^raBfc*tJ:}»c*oK»^it#ij 

tu»a^f)*if » nai^«^x 2 40 

> * ?-fcR#/&a i ®H a Ad*T#I&L*:85SK:i* 
^WffifaM, o^jtttStt p , a^Pj * r <o m 

ffi ^ ^> -c i* # ,6 ^ Q 1 d>f)Qi i toitt y/ 
itVf ®m-t h & K iz & o £<0|fc*Ml, y ' = y . 

< f * / f i ) tg$n* 0 

^ -c i* , KttAirfeS4<y='>'* 7 — . o <b =* 

g ^ _ h £ - a 5 8l*^f77t$T*>&<OT/x:&rfc 



K8iX&<iK.*S®l-r Z&K ft h o 

^t^^o^saiar^t), mi 2 ia (b) ;* , m 1 2® 

<r>1ttoK&fth&2fe&\s>'XA 3 H ffil j£ £ ;5 ft 

o**^i/fi r h & , m it # 7 ® -f * m & 

£ 3: u >- X 4 3 0 #9 ^ v * 7-2 2 ft IS M £ 2E 
ft O T </* £ <, Ctr, ^I^S^>-X2 4A»^ 



ftfflBg 62-182700 (9) 
Di^^ge^tei C j: b * * < t t ( f 2/f 1 ) 

XO. 2 (mm) « If * J < ft € 5 H » £ <b <C # ft <0 

s^^a^f-^ 3 o # »; =r v $ 7-2 z m<oi& 
t , m i 2 a tc> . td) it % ^ - * « jt * x 

CC * I* * & 2 jl^iz/XOSe^^^^f^i^l? 

m i 3 ia tt ^ i 2\£K^ + itt£&<o&Mn.u 
m m r & * 0 

!*J & I ^^^xX2 4 <o & a '< 7 * - 
7jk L y a i =-1 0 7. 5 (mm), d = 7 (mm), 
n « l. 7 ! 7 fc L , f ** f* ffi # m & & £ 4 & fc * 

7-22 K .titlfiK^t^^S^i 1 2 0° 

4- O R i / f fc f * « £ O M « * # ft H T * 



'4o|51ia*C*'ltSflB«#C*>i/>"CW:fE3feDis - 
tortion ^2 - 3 (^) § K tC * t ^ 4 o 

mi 5 @ I* $ 1 4 0 t^««:^fft^2 0° 

& 1 ( mm) *M , -^^^^«!®^6fi^7 ( mm) 

ft ± 3 2.5 'c 

f • *-A&#KH£ffiT£*KSIK:ft 

^ o ^rtt, 3fe « ST 1 60(a), mi 60(b)^ 

<o)t#^^^-t-t 5 Ki* — ^ ^ x -c a a m i 

f v X 2 4 K * ^';^^t/^X8 0^m2^«^ 
>- * ^ L t ffi ^ -C # - L X ^ *: Q 

mi 7 ta « m 1 eeaia), (b) w: ^ -t * ^ ^ t r*j 

y l) i/yXOKIl ?fc ^ ^ 2 4 O 3t W 

■X ij *s f v s X K_ Q < (Omfc-Z^M-tZzmis- 

^-itrc^tiiK^iafi: fc(«' ), s' y f 



e£ 35: + * o 

*c )-( Cn c -1 )/t yn c 2 -sin 2 *' 
- cos * ' ))} • f c (1) 

A « k o cos^, B = f c / f c (5 ' ) 
C = i / kjfctit, 

AS tf = C 1 / { ( 1 /A ) • B-C + ] }-l j 

•So (2) 

T *> h o ttLt>OM#^K^l^ = 2 0°, So 
= 2 5 (mm) * tt A ^ * fc , ASj=-2 (mm) 
€3 K t ft * o U ^ L ft ^ b , ^ S ft ^ ± 3 2.5° 

^!ffw:^tftfiitft^>t. 

=r x ^ 7-2 2<D®mnmjEX>}W:*feTZ-t?Z> 

i«(®h%ft^-c^^ 0 -tcr, ^iaifiii^fiK€iiar 

ttmi 2 0 (t^t J: 5 «: , mi^s^^^2 4d» 



Suvxoffl^^^r (0 ' ) 0 ' <0 » » t Lt 
StMfc £ *aft0-*lf&ftAje«rc(t')* 
fto J: 5 rc^SUt^io 

f c («' ) = (k,/k d cos 9' ) f c 

(3) 

SllTfcg^ftffi&l/rM' ) * L /c K i^v 

* * I* -C ? & 0 ft o T , « i 60(b]rc^tJ: 5^, 
>- « ?-®WtiMiEtt + » 

k o =i - 3 o / ^ o 
*e = i - s o / ^ o 

f c ( * ' ) = f c / COS 0 ' 

ffi O 45 S£ * . 

a = tan -1 ( d X 9 / d Y ^ ) 

r 

£ $E f x X 4 3 A' 4 I: ? » & 1 £ £ f ^ X 2 4 

-tit, 3E£ w: f 9^i^JltU5^2^ 
fir >- X 4 3 OAftMSi^^fiK Lt^>6or % 
Yj "y'^d •«TR3h4o ft o X * (2 * 
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jk m ^ 


tUi /n ST i * «: i/ y f ffi •*> a, /a f& dh 
VJ !H i 7c "ST. *r <f V J v s r ijj? pjj faj gjj 


A iSt ylv ftM 

>b g> ^ m 


/£ A* ^3" Z. (T\ -7* tTX l -d- JR. \s • / ^ /ii Uu <te 


y u 


"f* f& /f //T" > -w Z_ -H- > >ff /i - /fifc 7tx jjn r+ft At 


i£ £, £ 


V * (/r / I H ' \ */ A O 1 -T Z, 




tV //f -fc>t» + y- \ s j -r' /4 *j /r> 1 1 — f» •> * .=» 

G\ PC » # t\ ^ ^ ^ 4 i ^> *n y j ✓ ? 7 — 


2 2 ^Hd <D 


r?n fT\ db 4£l ~4i* -rfV Ws. Z. 




*flT t O f771 l«» Z— xt-\ *-T(5 j. — >- 3U aq r.171 


i> o 


1*] IS9 (T if* *t * 1 ^ 1/ V X 2 4 


j£ « ^ 


^ TAw L TZ is — ir — - a O £ t i li 




^fflK^ t^Hl I ti^io C. <0 fa & 


' r ^; i 


St^^Xi»t,|ttii ? ti /vi ^ - ^ - i^ — 


^ ti ^ 2 


^S^^-<4 3 K ft' 5 Y ff T Altt^o 




^2^Sr^^^ 4 3<0|B 1 7tS^^^2 


4 it $to h 








u - -V - 








k: - a 


m 1 t^s^^x2 4*jaiauta*2ife« 


u y X4 3 


JCA^^^ffiSGOJft^^X^ . ^Ott 


* ffl 












- £ - A 






* 4* & * 




v> -c Sfc w + * 0 








y ff - X 5 tan ^ + S 9 tanj 






(4) 


T^^n^o 1: tit, 




Y 0 - Y't =(X D -X fl )tan ff' 




r *> h b ± ae (4) x n % 




Y0 -Y' tf X 0 - X/ ) tan 0 ' + 




Xfl tan /? + a o tan / 






... ... (g) 


t ^ & o ^ m -c <o ® ft o m m -t !? 




n c sin ^ = sin ^ 


(6) 
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y 9 -Y' tf =( X 0 ~X d ) tan d ' + 

X* tan y* + S o ( F/E ) 

— -<7) 

T & £ H £ o £ C X E « J) - n 0 z sin 2 ^, 

P - a o sin ^ t * & 0 1 IB (7) « (C t. y d . 

Y' 0 . 0 ' Yt& I is y X 2 4Kj^Sfttf <0 u- - 

$ h o vt o -c . ± ae (7) * It £ *0 ft x^/ t & si /? t 
Lti^n^o t C T , ^ 2 7^1 t/ v X 

A - 5in -, (-sin(ff' + ct ) } - a 

(8) 

« O t , ± SE (7) . (8) 5£ X f) , ^gftfrcirtf* 
X tf i:«<0^^^ ; ^^^H^o 

t t x % £xft'*a**^-=>«fi:3-*t:* 
ttLrcJE£fc#fcffcj»**-n-eHyo . y i . y 2 
■■■ y j y o ' . Y , ' . Y » ' , ». y { ' ... , e 0 ', 
-v-^x, ,x,,x,, - Xj 

LtX, . Y 0 '=0 tti t(9)^l?, X j . X j_, . 
Y j _ , O W * 4 0 ♦ X i-( . Y iOifcSg 



& ± HP & L fc 


x 5 




, & 2 




\s 


^ X 


4 3 CO 


BO £ fffi ^ fSJ 7 - 




m 


i M « 




X 




2 


ft. & is * <0 & * 






-tr- 




A 






t L fc £ K »t . it 


S ft 




ie *t fo 






2 £ 




X<Oftf£w::fe>tf£ 


A H 


fflD 


X it « 


m © 


(0 




< t t 


^ C> H — ^ <0 g)j 






fpj ffl ^ 


3C! 










* m 


< 




K M 


jE 






X f * o X % iU £ 




fpj 


<0 '< 9 


- K 


It 


ft L 


-c ? t> 


*fi> t 5 ^ y< ^ - 




i- 


h 






to ffl 


m & x 


^ n * k x u , % 




f 


















f ^ 








2^5 


» * * * & it ft 7 


a < 


K 


fid m l 


• * 


y 




? 7 - 


2 2 <o w: fid « 




m 






X 


<o % 




tt u % t n 






m n\ 


k: x 




x m 






r ? 






0 


/a) » 


* ® ^ 
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- A i - £ -t h a c h x o m % ffj ie (7) . is) ^ it % 

y j — Y j ' = ( X o - X; ) inn 9 { ' + 
Xj tan | + S o ( H/G ) 

(9) 

i\h o C Cr G = Jl-n c 2 sin*Ai. 
H = n c sin^j t i) 4 0 

A j = s in {^L-sin ( j ' + a i )}-a j 

(Id 

T * * o ilB'9), flO^T y j . Y j ' , X 0 . f 'j . 

So . n c liK^jr ^ it ii^o c , 

tan ai=*( Yi - Yj - 1 ) / ( X j - X | _ , ) 

Y j j - Y j ' m ( X o - X i ) tan 9 { ' 
T $> h h . ( X o - Xj ) tan 9/ = I 

tan «j =( Y j ' + I - Y j-, ) / 

au 

>4 i o ± 12 (9) . tlQ ^ J: (I U ^ Kl ^ X W & fl h 



J£/£l£ (tt rc 


^ -C It 






^ s ^ 


[S] o 7 - 


# j£ S ft 


<? 


osftr^^safth 


l -c 


^ L i ; , 


SiJ * 2* 




o ^< 7 _ & _ ^ r o -c % 




^ x «o ffl 


ffi 


Sf*:%r^^^7tOfi^K:i£ 


v it *>m 




glfCX-DX?*** 






* ^ % 5j *e 


X *> h o * , / 'J 


* * -r 


^ fa 5ff m fft 






^ -Cltgftqg Lt^ 4 






* w: it 


m 


2^S^VXC0I515 


& X tf 




35 CP * »7 




^S^f5]tO^<7-^ 


% mm. 


L H M 2 £ 


S ^ 2/ X 


cO 




K -t h o 


o !? ^ il 


ft m 0Z & 




tc^^-ctt, ft # 


7 Km 


l x ^ ^> m 


2 felt is 




xo^mo^«^^* 


m.®v 








tOSl 4>®«9Tlt 


it < ft 


2 ^ 2 f x 


x <r> m * 






7 - . 


AS * * / V 


\/ * "J- As 




m & m -t *> x 




jE -f * ^ % 


*jm x *> 






£ tt ic 


J> ^ X It , 


A *f fS <o 




% M dfi ^ 4t fc ^ , c 


*t K IS 


^^H^^ItTrtt^ 


< 




M <D 




ftt 




K? 99 
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4. 





& ± 02 W L fc 


V 

X 


7 ^ ^ 






fitc * - 


^ - * - 


A 


tC m \ & 


» 


2 O ^ f 1/ > X 




« ft ffl rc J: t? 


% 


IK t % ± 




- if - * - A X 




' a. 


lift i 


c 


<0 — "V 


- tr 


- a x y b 


flft ft 




%> as & i* 




s "f £ -fc 


5 *c ft ft * IE * U, 


i?l EES 


W fit 


1 * S 1/ 




* ti {ft ft 








«! yt 


\s y X \*t 




ft # & # 






>- /r> 
C 


Art- r) 

^ 2 


\s y 


X 


<0 £. j£ « 


^ ft 


'< 7 - />> HQ £ 


73 IS) 


«7 


- co & 


<r> 




* o 


t ^> i o t , da 


ri-, tut 
ft T» 


(c J: 


£ Bfl M ft 


73 


ft (0 * - 


A ffi 


« ft 2 fi5 


to *B 


2 j£ 


f£ is y X 


CO 


bu m 2 35 




7 - *c i !) 




iE 3 


fl h £ # 




* ift iE £ 




« ^ ft O ^ - A 


X ^ 


^ h 


a K « !> 




tr# r 




3£ ^ 2^ ft to 


— A 


x 






1 M IE ^ 




O 7 - K J: 5 


-c % 








, & 2 £ 


s ^ 


^ * & i£ S 75 


r6] <o 


£ - 


a x # y 








* < m \ 




V y 


x <D f 0 


^ t£ <b CO 


X v 


* ^IE * o O 


t h 




- * - tr 






1 * iff f ^ x ^ 




r f 




^ r 
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Jt^<, m2^s^^^^ ; «^(^K: f 
Distortion £ iE <0 ft ffl # @ 3 *i , ^I^S 
tEi Uo ^<brc, R i jlii/xxiclf a y > 

X, S^ffi<Oftlftll^r630^®iW:J:c>^:. (g| ffij ^ K 

x z> * - ±WLn<nmE.&fr\&T+h&%m±.-rz> 

^Efn^iv^lttii^fSO^cJn^ — 75<o^>Mjc;5ft 
o fir ? *i . £^^^ftl3J^o$^j^^£08«jKw:4 
ox^^^^-fb, ^ 1 TZ&lsyXKXZ ( f^Fti 
A^OXi/^^fi L:t*8iE-f-££7£S;5ft<Offi 

«o^W-f4t:-Antsi^3 ij > - b C-AT&* 





. (0 ft® 


^ft^Ifrrc -t i^iESST^r 


K Jh -t * ^ 


r » & 


o r^rc v ^ 2^gi/yxot 


< * 


< t % 




^®co^rixA--75cOfflJ^^ 


^ ft 






ft«i50S«4^^trM» t A 


o t 




r * tL-e 




2 £ 




X CO 00 £ 


s^fta^^i«iE^a:x.xif 


•>> ^ 


^il 


M fffl 




r £ 


i o t 




* o »; v ^- i/ y x o J: 5 k: 


a* *. 


t 


* * A, 




(C J: 


o "C (53 


ft fc J: 


tp-Ctr-Afi|iE£OA^(£T^ 


$1 * 


ig + t 


^ 5 J: 5 


* ffl m ^ r # , a- o ig i 


at* 


\S *S X 


O A W 




a r 




^ , 01 ft 








£ *c ^iE 








2 ^ a 






S 75 ft 


CO ^ (c '< 


*7-^^-f*^H«®r % fib 


o - 


jj<o m 




A^ffitO@U7tS^fttO^< 7 - 


* ; ^ 




ft ^ ft <v 




^ ft 


co * k: 


'< 7 - * 




x m 


i & « 


v v X K 


J:t?ff^fefeA>c,(0-rix^^ 



t *c J: b m 


2 




ft & *8 * tt 


7- 


5 * 1- y 




^ ^ L /c iff 










R ft , 


m 




s X tf> X 5 x 


^ ^ ^ St *c 


J: !? » Ift 5 


tt 


X ^ h CO 








J: 




<Oft u y x 


r % « ft 




4^ 


> ^ 1 


& u y X <D 


J: 5 1 1« be \s 


X X f ^ 




^ ^ WJ 


nu x w m ;jd 


Ut (Afc 


to r «i ft 






* /5 ; * 51 fit t 




^ y * m m 






to -c » « k: « 


ft 5J ffg ^ h o 






i m ft * 


y x <o ft ^ ic 


« U t ft 2 t£ 


f u y X O 




ik « 75 ft 


A «l * * 3 


ft co 3E St 71 


ft C» ft 




l a % 


^ 3^ «? *c «sp ja 


5 ti X ^ ^> to 


r % m i * 




\y y X 0^ 


ft ^ K 4 


Dis torsion 


^ (55 (Iff ft ft 




&iE T £ 








SR 


1 'ft v 


y X o ^ 7 - 


t >% 2 j£ •« is 


' * <v m i£ 


^£ 


75 ft 7 


- d ; fil ft S CO 


a ^ - v - 
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ffi (C * h m & * * y h ft fS -f ft h t * < 
- V ^ - Ai^Alt Lt^4or?ft i £ 3: ^ ^ x <o 

& n 

( g ®1 03»# ) 

r ? * <, s , * & ^ j: n «: , DI3TOR 
t i OK<n%±\^iiv*mmm* i * « tt * * a r 
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^ l (SI 




it? s& 




l n » Wuf \ >f T 


2 83 fr* ful #l| 4£ (Bf &f i-o Irf- A S3 l * 
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p> Ft yf 


7? V ?k -f- f 0 HA El St 3 [SI I* !✓ — 
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— -tp _ 


K — a ^ 35 (T\ fflf »x Kjf afr |wi 

A /c 1! /L -r 154 »°Q KM lal 12J % 


c 

W o 




' * s lay 


»(• 'T* ; (8 & 7E TL ^ [sj *E s 7 


A- .y 




£T) 4K ftW R71 


fi 1^1 Li* /< l^T ttt -i" 9 * 2C 






t7") Ik. 3n R7] 
CbJ U*J 


t fiyi t«f sa* r 4 R?l cfi ^ tr" -S^ -r it 
k ^» / ^ o liy ^r" t'J KL 7J^ 7T - 1 / 






\y 2/ X -3^ 




(2 (S 




•J R9I Ct3 f/T" 

J la T ft- 


— _L, TT7 RSI |*a » i^. A-n ill "Z_ r>JT /TS TP 

^ T ^ T PJ W !H 5 ^ fQ * T Bii ^ T 


no \SQ 


t*fr 


rTn 1591 JA TiT 
Ufl lisj li. (> 








C — A ^ 






rx 


U >■ 7. ». 




« so 


-t~ 


5 J5 ft 












if 


-5. 


^ - ^ & 








1 0 El »* 




mm 




m-tftmm* & } i a is n »* ie x *> * y * 





« * 35 a- -w *c a* & ii# y 3- ^ ^ 7 - s fln )f ie o 
® m * * -t u w ia , 2 0 (a) wis ar 4 a *c * 

1 ZH(c)(d)«*4BKStSB Zjfefi/yXOje^ 
^ -f" ^ ] « u x x o ^* 7 >-^^r^^|R^(a, 
tttR i / f o^^^^fSi^a, 5 B ts & 

(b) i* * **^«ffi«fc*cJ:*tBflHffiiE*b**ij? 

^^1*ili^fltl*0i^iRQ*^-f*fW^, & 1 8 0 IS #|s 
H^Ul^^^X^Ji^D I 3 T 0 R T I 0 



ft HP. A *p Ja ± 



i « ) 



2A 



7 



-32 



] 

^30 



0-22 
# 2 S ffl) 




—61- 



?fB3B362-18270U (14) 




-62— 



HB3B362-18270U (15) 





-63- 



ftfiBIB 62-182709 (16) 





%■ II 12 Cb) 



—64- 



*ilfflB3G2-l 82700 (17) 




% 14 ® 




-65- 



ftRBB3 62-18270U (18) 

* & IE ( 2, 5t ) 

6ffi2.fa B 

w » /y « h m 

1. « ft *> s a* 

2. & 9) O « ft 

ffi « IK K ft 

3. SS iE * "t © # 

W # t © W % 4* ft ffl 01 A 
( 3 0 7 ) ft£C&tt Jft 2 

4. ft A 

f 105 

*c £ *t # 2: $it^«^rp? 

(7317) # 1ft ± £ g ft 

5. *8 iE d * CO B ft 

6 I ^ 1 l ^ l 8 B ( ^i£-B ) 

6. *8 jE o n $ 

7. m iE © p9 ^ .>> 

M $ K & ft ic ^ ft L fc ^ *U1 # & t>' 13 c® © # 
( © K * iti ft L ) o 



